
Special Report
Results of the General Adjustment of the
North American Vertical Datum, of 1988

David B. Zilkoski, John H. Richards, and Ga~d M. Young             ,

a mtnlmum.~nstralnt adjustment of~nad~n-M~i~n-U.$, l~lin~ ob~tfons ~s ~ed
the height of the pffma~ ttdal ~mark, re~eneed to the n~ [nt~rnatto~l ~t ~ Datum of
(IG~D 85) loll mean ~ I~I ~i~ht valu~ at F~th~ Poln~RtmouskL Queb~, Canada. IGLD 85 and NAVD
88 are now one and the ~ame. ~ather Point/Rimous~ ts an IG~D ~t~.t~l ~taUon lo~t~d at t~ mouth o[
tht St. ~wrtn~ R~, and is the re[er~ ~allon u~ed [or IG~D 85. ~is �on~t~int ~tS[ita the r~ulrements
o~ ~i~ing the &turn .~rti~Ily to mtnimi~ th~ im~t of NA~ 88 on U.$. ~l gu~
products, an~ p~ta~ t~� aatum ~nt ~ired ~ �~ IG~ Coor~lnaffng Gommf~t~ fir I~D 8~. Th~ only
d~/eren~ bet~ tG~ 8$ and NA~ 88 ~ t~t IGLD 85 ~¢hma~k ~!~ are ~n ih dynamic heist
units, and NA~ 88 values are ~n in Helmet orthometr~ h~ht units. $he ~o~otent~t numbe~ of
~t~tmar~ a~ th~ ~tn¢ in both ~ystems. P~ltmina~ analya~ indite diff~n~s fit the ~nt~ninoua United
$tat~ ~t~en ort~m~trir heists r¢~ to NA~ 88 and to the Nati~l~et~ Vtrti~t Datum ofi929
(NGVD ~) rang~ ~m -40 ~ ~ +150 era. In Ala~, the aiffer~ ra~ ~’m +94 ~ to + ~0 cm.
~o~tr, in most "’~table’" ar~s, relatlt~ h~i~t e~ng~ ~tw~n advent ~nchmar~ a~r to be I~s than
I era. In many areas, a single bi~ [~r, &~t$ing the di~n~ ~tw~ NG~ ~ and NA~ 88, ~n ~
esfimat~ and u~ed for m~t mapping a~li~tions. ~e ~II d~en~s ~n d~ami¢ ~ights ~f~ to
IGLD 85 and to International Grit ~ ~tum of l~55 will range ~om 1 cm to 40 ~m. The use of GIo~l
Positioning System (GP$) data and a htgh.~Iutton ~id mMet to estimate ~u~t~ GP$.dedv~d ¢rthometrie
h~gh~ will ~ dir~tIy assodated with the imfl~mentation of NAVD 88 and IG~ 85. It is im~rtant
uses initiat¢ a p~]~t to ~nvert their products to NA~ 8~ and IGLD 85. ~ ~nwrsion p~s~ ~ not a
~fficutt t~, ~ut will r~uir¢ time ann r~ourc~.

influenced the dete~inaflon of the refe~nce surface.Histo~ Na~onal Geod~e
Ve~cal Da~s Subsequent ~adiust~i~~l~i~g

were peffo~ed by

[sldered to be of ~odeflc qu~ wa~ e~tab-’~~~e~t of the ~¢~ ¢vntrvl
~lished in I856-57 under the d~ecfion of G,B.ne~ork w~ a~omp~shed ~ 1929. By then, ~e in-
Vose o[ the U.S. Coast Saucy ~redeces~or of ~et~a~oaaI na~ of geode~c ne~or~ was we11
U.S. ~oast and Geode~c 8u~ey and, later, the Na-understood, and ~a~da p~ded data for Its flrst-
~on~ Ocean Se~ce). ~e l~e~g su~ey w~ re-order ver~c~ ne~rk ~ combine ~i~ the U.S. net-
quired to support current and fide s~es ~ ~e N~vwork. ~e ~o.~or~ we~ conn~ed at ~ Iota-
York Bay and Hudson ~ver ~eas. ~e ~t leveling~o~ ~h ve~c~ ~n~l po~ ~en~) ~m
line offidally de~i~ated a~ "geodesic leveling’ byMa~ New B~n~ck to Was~n~o~fi~sh Colum.
the Coast and Geodetic Suw~ followed an arc ofbla. Although Canada did not adopt the "Sea Level
trian~lation along the 39th paraael. ~s 18~7 s~ey~tum of 19Z9"" dete~ by the United States,
began at benchmark A in Hage~town, Marian& nadian-U.S, cooperation in the ~ner~ adjus~ent

B~00, the vertical control network had ~own to~atly s~en~ened the 1929 ne~ork. Table I
Zl,0~5 ~ bt g~ode~� l~ve~~-~ffa~ ~e ~Iomete~ ot l~g tnvolv~ m the r~adJ~t-
was determine~n 1900 by hoI~g el~vati~n~ rde~- men~ and the humor of tide ~tagon~ used to esta~

~lo~:.Data ~m ~o o~er.~de statlo~ tndi~ctly~e pama~ ne~ork u~ed ~ ~e 19Z9 readju~hnent.

~,~a ~. z¢t~os~. ]o~, ~. ~,~a~. n,a~ ~, Analyses of NG~ 29
Young ar~ vodesists at th~ Verti~I N~twork B~nch, No- General Adjua~ent
tioml Geodetic 8uwey, C~st and Geodetic 8u~y, 600l It would ~ve been ~elpful w the NAVD 88 datum
Executive Bmd~ar< Roch,ille, MD 2085~. definition study to recreate the 1929 general adjust-

surv~ng and ~n~t-~nforrnation aystems, VoL ~, No. Z, ~YZ, Pr;. ~Z-~4Y !L/2~ ~ ~"
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Tabl~ L Amount of leve~ing and number of tide stations involved in previous readjustments.

Adjustment ~vellng : Tide Stations

1900 ~I,095 5
1903 ~I,
1907 38,359 8

~ ///1912 46,468 9

F~e 1. Fi~*o~der vertical e~n)rol t~ed in I92~ ad)u~m~nt.

meat using geopo~n~al differences. Thi~ wa~ not How~, ~ support o~ NA~ 88, the Na~o~l
possible, because most of the o~n,1 data u~ed
the NG~ 29 adjustment were not placed ~ c~-�onve~ed
puter-r~adable fo~. Many of the o~al l~e~gvolved in ~e 1~9 8~er~,.ad)us~ent to compu~r-
lines were rel~veled, and because the old l~ellngr~gable ~o~. ~e 1~29 ~eneral adju~en[ wa~ rc-
was not es~entiaI to the.readjustment p~ject, thesecreated by cons~in~g
older data were not automated. �oastal sta~ons. Free-adjus~ent ~esul~ ~m then
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